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Martini LiHer eS, R. Lond^ 

De FoNTIBUS MeDICATIS ANGLIii, 

Exercitatio nova & prior. EboracL i <J8 3» in 8<»* 

I He moft rational way (in the Opinion of thi^ curious 
and judicious Author) certainly to know what the 
• Content y to be found in the feveral Waters in Eng-^ 
land^^reyis to Cryftallize them. 

This Criftallization is to be done with great care and 
Accuratenefs^ not at once in a Lump, as it Teems moft 
have been fatisfied withi But after many Experiments, Ab- 
lutions, .Diffolutions and Shootings till you , have the 
whole Mafs of Salt fairly and fingly criftallized. 

Then to compare thefe Cryftals^with the Cryftals of all 
the known foffile Saltsj to which end thefe known Salts al- 
fo are tobeexa£tly defcribed from their taireft Cryftals: 
All which he hath carefully done, defcribed^ and figured. 

But ifitftiallbeasked why fo many figuresof the Salt 
of Nitrum Calcarium, and but one of the reft^tis anfwerdj 
not that he judges thefe different fpecies , but only he 
gives mcft of the Varieties , in which it is wont to ftioot ; 
not but that all the reft of the kinds of the figured Salts 
give as great a variety of Cryftals , but he thought them 
well enough known, that he might fpare himfelf the trou- 
ble and that it would be fufficient to give the Compleatert, 

Now amongft the Saline Contents otall the Medicinal 
Waters which he hath either tryed or read of» he finds 
only two 5 vi^. The Cryftals of a certain niter of an un- 
common figure and of common Salt ; and thefe two on- 
ly > not queftioning* but that there may be Waters in 
England which naturally hold others^ but he hath not 
been fo happy as to meet with them s no not in thofe ve- 
il 2 ry 



ry waters, in which fome of our own writers fo boldly 
alTertthetn to be contained 

As for the Earthy Contents > he finds them alfo to be 
two only*- vi^. Brown 0cm (^bich is 4Terni of Painters 
to diftinguilh it from Tellom Ocre ) this being a fort of 
Iron Ore, and Lime-ftone. Now to demonftrate thiisas 
to matter of faft: that thefe Earths werefuch and no o- 
ther^ he hath at large defcribed all the feveral forts of Iron 
Ore> which he hath met within England^ and the true 
way to know them by the Loadftone* And in this Hifto* 
ry he hath fhewn that the Pyrites is hut one in England^ 
and that meer Iron Ore ^ under what name or figure or 
difguife foever it comes before u:. In like manner he 
hath given the true Notion and CharafterofLime-ftone, 
which alfb he might have at large defcribed according to 
the feveral fpecics he haih by him > which poflibly he 
may do whert more at leafure. 

Now how thefe Earthy Contents and Salts come to be 
mix*r in the Water, and what relation they have one to the 
other, you fhall thusunderftand. 

All If on Ore, but moreefpecially the Pyrites (which 
is every where and in all places of JS"^^/^;?^ plentifully to 
be found, at \t2i^fparjim and in lumps orGlebe, and fome 
places in Beds) Alfo all Limeflone (" which is the great bo- 
die of moftofthe Mountains and Rocks in Englmd)\i 
moiftned and wet , as they muft be where they are cleft ^ 
and give way to the foak and fubtmaneous current of 
Springs h both thefe he fays , moiftned, naturally fhoot 
there Salts. 

Now the Salt of the Pyrites or Iron Ore h Green Vitrioh 
and the Saltof Lime-floneis theNitreby him defcribed. 

That thefe Salts are fboi not inftantly, and as in their 
Cryftallization, or by Coagulation,or Corrofion >• butby 
a leafurely and natural growth or Germination analogous 
to that of Plants or Animals^ 

That therefore the life of thefe growing Salts is in like 
manner halituous and naturally Warrae^ and may if copi- 
ous 
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ous and ftreightned in their Exit become hot^tho not adu- 
ally inflamed ; whence the tbermm or Hot Baths, 

Thatth^ftftiooting of th^fe Salts under Water muft ne- 
cefl^kily|^4mpdriia 4^£^4lcI^^aftltPoffHeft>re their ftil 
grow'th,^ andt^at therefore i|Q<!|iatureF#w4 has yet been 
found in any i^n^ijb Spring^th^t he knows of. 

That from the (hoodng of thefe Salts arifes a Vapour 
of the whole bodie of the Stone, in like manner as Wood 
or Plants' areicnown to fteam out their whole and intire 
RoCin in to tire Air- 
That iherefbre ' thefe Vapours only Petrifie > becailfc 
they eafily penetrate as Spirits ; and alfo at the fame time 
lodge them felves where they penetrate, as intire Subftan- 
ces. 

In handling of thefe matters^ there are fome other 
particulars , which are new, and for which you are refer- 
edtotheBookit felf: As the notion of the Pyr#^x>* The 
Cryftals oi J(acl^Niter exadly defcribed and figured;that 
all Lead Or^ is naturally Silver or^; Way ofdiftillingthe 
Sea Water inta a potable & frefti liquor by Sea Plants 6cc. 
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JoH# Al PHONsi BoRELhi3S(eapol^ 

Math ftofef. 0pm FoBhumnm : ^ars J^rima^ 

Rotii« l6Bo. pars altera ibidem, x 68 1 . 

THe Cornier account o f this work being general and 
modeftj, nioft of it what the Author himfelf gives in 
his Preface to the Book not then publiftied, and a 
promife having been made of a more particularRelation of 
the Contents of it:* as it well deferves * to cancel that Ob- 
ligation f tho not made by this Publifher^ the former ac-» 
count is here enlarged:, as follows. 

Firjh He gives an exa,a Defcription of the Mufcles* 
which within its tendinous or Nervous membrane^containes 
fevcral fmall bundles of Fibers^ which conftitute an Hex^ 
agonal^ Square^ or Triangular Prifm. The Fibers themfe] ves 
in each Prifm being P^r^M, and varioufly connefted to 
each othe r^ The Microfcropical np^egvdnce of a fingle ¥U 
bre reprefenting a Cylinder^ not hollow like zl{eed^ but 
full of a fpongypith like Elder. 

He gives an account of the feveral Species of M/^/^^x^ 
from thepofition of their Fibers^ and aflerts their proper 
adiontobeContraftion, adding a modeftbut folid cen- 
fureofiS'^^/2©'sftru€lureofa'MurcIe^ and manner of itso* 

peration. 

He confutes the common opinion , That Nature with 
a very fmali force lifts up the greatcft weights | the con- 
trary being demonftrated^ That the/on?^r doesa loo, or 
I ooo times exceed the weight of the limbs that are lifted 
up by it • and this is the cheif Subjed of His firft part. 

To prove which He preoiifes this Propoficion 5 That 
theflexivc mocion of ajoint is Sphserical orCircular^ or 
made on a Conical fuperficies, about an imaginary center^ 
Aodlayes down this .general Rule to diftinguilh them by^ 

vi^. 
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v!^ Whenfoever themotioa of a bone may be-made about 
ooefixc poipt, that motion Will be Spcerical 5 but when 
the motion muft be about two Po/ej^ or an Ax?J:» that is »c- 
ceflarily on a pkin Ciiculer SuperficieSjor a Conical one. 

Tofliew the ftrengthand Momentum of i Mufcle^ He 
premires fome propofitions about the FeHes, which he ap- 
plies to moft of the chief Mofcles of the body. 

He gives us likewifean account of the wonderful fttuc* 
ture ot the tack-bone, to the Cartilages of which he attri- 
butes a greater force than to all the Mufcles that concrad 
it> as is evident from this propolitionj That IH Porter 
carry on his back a weight of 120 pound, the power Na- 
ture exercifes by the C^r/z^^j- of xht Fertehr^^y and the 
Mufculi extenfores of the back is equal to the force of 
25585 pound ; that of the Mufcles alone he computes to 
be 6.>04. pound^and obferves that the Pveten^ion of a joint 
ftretcbed out is not from the Tonicala£tionof Antagonift 
Mufcles. 

Hence he goes on to deliver the various poflures of an 
Animal^ which he does by afllgning his Center of Gra- 
vity in all his pojBTible pofitions. As in a Man ft retched 
out at length* the Center is between the Nates and Pubis^ 
That a man cannot well fland one one Heel or the tip of 
a Toe>becatire in thefe cafes the Line ofdireBion falls with- 
out his Bajis^ &c. 

That tho Birds have two feet* yet they neither wrdk nor 
ftand the fame way as a Man 5 which depends on the dif- 
ferent ftrucfture 01 their joynts For Firftthey differ in the 
number of the Bones* s.IntheForm.gJnthe diftribution 
and make of their Mufcles. 4. In the Joynts themfelves. 

He demonftrates the manner how a Bird when fleeping 

fif s firm on a twig -, tho the Mufcles are then unaftive ; 

namely by a ftrong conftridion of its Claws, and confe- 

quemly a firm comprehcnfion of that Twig ^ neeeflfarily 

andMechanicallyrefultingfrom the gravity of the Bird* 

and the fliortnefs of the Tendons ot thofe Mufcles that 

contrad the Claws. 

That 



That g^uadrt/^eds Cannot ftand in their natural prone 
pofition on one or two feet, becaufe the Center of Gravi- 
tyandics liue of propenfion cannot fall in either ^pr be- 
tween both. 

The reafon why in afcending or defcending Stairs in the 
dark, )A'hen we e^xped one more then there is, the exten- 
ded Foot is dafli^d with violence againftthe Pavement, vi^. 
In the firft cafe Xhe Center of Gravity and Line of Propen- 
fion , are earryed forward beyond the foot th*at*s fixe , fo 
that thefufperidedfoot;^ notmcecing withjthe^ fupport ex- 
p.ded, a inotion downward is necefTarily caufed by the 
gravity of the body:^ according to that line:» which is not 
aftep^^^butafail. lathe fecpnd cafe^the Mufcles of one leg 
are contra<^ecij andlengthned m the other> but both thele 
motions being checked by the urilookt-for refiftance of 
the Pavement, the like fcnflition is caufed with what we 
feel when we ft^mp on the ground. 

He fhews the Art of 5^^/^>i^ upon ic^y asalfo how 
.progreflion in ^uadrufjeds is performed :> and likewife 
Leaj)ing , in which the vis motiva is to the weight of the 
body as 2900 is to i. 

That in Leaping according to a line inclined to the Ho- 
ri^^n ^ at oblique singles , the linp defer ibed by the cen- 
ter of gravity fhall be a Curve parabola^ as being compoun- 
ded of (he (height uniform motion forwards and the acce- 
lerated dcfcent of the Heavy body. 

Nexi he gives an exaft account of flying, chemiin 
ftrefs of which is in the largenefs of the niufcles that move 
the wings, the Potentia of which exceeds the weight of 
the bird locao times ^ with mapy more curious parti- 
cuhrs about: thefr feyeral wayes of flying. 

Hence, he concludes the impoffibility of the -/^r^^r?^?/ 
flying in Utn^ for neither can their peftoral mufties fee en- 
larged, nor the weight ot their bo(iysbediminifhecI,'tho 
atteirpced by an exceeding thin and large .exhaiiftedrecei* 
ver of MetalU for it mufl: contain a fpaceeqaallto Its own 
weight and that of a man faftned to it; i^hich would a- 

mount 
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nujijnt to at .!ieaft?j zooo Cubick feet/ befidts many Q%fif: 
abfurditys. 

Hedefmbes the a<Jlioflpf Avitmn'mg, and li£»w fifljcs 
ciiahgetheir fpecified gravity ofx Qccafion,, ^y the qomr 
ttrttoon dnd dilatafiojj qF j^he Airccmained in ihelr jUt* 
BkMerst performed by the many anci<ii;ong oiufcksB* 
bout theif bellies. 

He aflign? the reafoa w by maw does not Swim by In- 
Ittn^ as welUs other Aoimais tp pe chiefly oh the ac- 
cOUHt o£ the ^ravfty of the head lo- much^xcteding the 
pfojportion of that of the rjjft of ihe body. 

The feveral ways to live and move under Water were 
defcribed befoi e as t)\cS.elft the leathern Cylinder &c. but 
rhat which he feems moft toinfifion, isofaBrafsor 
Coper Fe^i^a about two foot diameter to contain the Di? 
vers head, this to be faftncd^toa Goats skip habit fitted 
exa<ftly to thelhape of the body. Hecpntriyes a Circtfiati* 
on for the Ajr b^* pipes wi<Iuu the W<;« : and beftovrs 
on hitn an Atr-pumpjay hJsIide * h)[ yhich be may make 
himfell heavier or lighter, min^itaiipn of the enginci 
t^Jature basgivrento fiili fojc thatuie* By tfiisme*«*hc 

avoiuj the obje^ions theothersar^ liable tp, particu* 
Parly that of the Air , the moiftare by which it is closed 
M'ith in expiration , and by it made uuiit for the f^me ufe 
agaiij , being here taken fcom it hy its Ctnulatim through, 
the pipes , to the fides of which it adherc^^ and. leaves the 
air as untainted aS before* 

He Cbndudes the book with a defcriptioo of the divin 
Ship , The motion pf which be conceives would bcmucft 
facilitated by one tingle par in the Poop, which (houldb^ 
flexible,3cmade w"- a rpiring,ftpm ^he vibration of which 
the Ihip ftiQuld be impelledasTifliesareby their Tails^ 

In the fecond part hecompleatsthe Dodrinefo-weH 
be»Un in the firft, and layes dpwn, the Mechanical Mode 
and i(pmedi4te caufe by which tlie<;owra(aipn ol" the m»f- 
deS \% pcrformecf, 

Iti the Firft place he (hews why a Muicle cwaotbe moved 

I an/ 
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any 6f ffte clffFcretit ways of tnotfen in other ihiogs* ThaK 
it is not contraded by the fimple traflion of its Fibres, 
as Weights are drawn up by Rop^ S , becaufe thq length 
of t*ienhufcle would no Wore be ^liortned than the length 
of the rope is ^ the contrary 6f wV^ch is evident to fenfe. 
««itlrtr areithe Fibres bent like i bow^nor 4o they ad^ by 
the rcmoveing any impediment by comawd of the-^?iiVw^/ 
faculty^ becaufe fuch force being internal, there would be 
required a! moft as much jiaitis to/(f/^as thereis toMQtion 
Irh^y are not likew|fe hard ned by the bare IpLeft p£ their 
p.u ts, nor contra€ked by dry ing, as We fee Hair^SkmsaLea- 
thef&c are by the Air. iSIeixher are they wrinkled into 
fol(is as J{epttles arc in tileif prOgrefifion; the corrugation of 
which He demoafthites to be not the Caufe5but the E^fFetfl 
of t-}>e contraction of their m/^^i^/niufcles* 

Afttr all tie concludes that the mufcles arccontr^Aed 
from the ?>?^^/7^«^ of their Fibres by adventitious bodyes^ 
as it were by wedges. And having Vefufed an Incorpo- 
real natural faculty idr the immediate movers* as alfo any 
aePeal Subf^ancfe ^ and ine/eded the bloud filling the porei 
of the ttiufcles^ together with the manner by which 
fttoiftened Ropes are contracted > He concludes That the 
Ebullition, caufedin the 'Mufcles by the concurrence 
ofthe bloud and ^'^friijj'iWrt?^^^^ is the. immedia,tecaufe 
of their iniumefcence and cotftraclion / which he confirms 
andiWuftr^tes* by argutlnents'and Experiments. 

He proceeds to give an account of the internal motions 
ofthe fluids of the body, afi dfttre Circulation of the bloud* 
and how it iscontmtted, though it feems to^be interup- 
ted and broken in the Heart. 

He demonftrates the manner how it \% moved forward 
in the Veins :^ efpecially by the help of tJifF^/wx, which 
he obferves to benot fingleniembranes,.butfmallh9,UQw 
bladders > \^\iQ{^ cmvtot ends refpe<5l the capillary e>^tre- 
mitysof the veins,and theit Orijfices open towards the heart. 
He relates likev^ife the mufculous ftrudureof tfec; Hearts 
and how it differs frbtti othtr mufcles by the wonderful 

texture 



texture of its fibres , whofe Pn/hiomcal columns arc not fe- 
paratedfrom the membraaes and tendinous fibres i neither 
is their difpoficion dtrecl :jindparaliel , bur curve znd fpirai 5 
and that too in a way far dine rent from Fef alius his wick- 
er .bask its. 

i^nd atlift condddes that the moving facultieofthe 
Heart doth exceed the ref^ftance of the whole bloud in the 
Arteries^and of the ligaments that hinder their dilatation, 
vrhich is greater than the furce ot a weight of 1 80000. 

He afcribes Biefpiration wholly to the mufcles that en. 
hjgtthtThorax^ fvi'^. Th^ Inter co flails and i\\tDiaphrag'^ 
me) together wick the we'ght and elafticity of the Air. Tne 
mannerj hy drawing up the circumference of the Ribs to* 
wards the Throat:^ by dire(fJ:ions that make accute Angles 
with the Planes of the Ribs. 

Remarkable is the ftrudure of the Thorax in the Tortois^ 
which hath no divided ribs , but one continued bony arch, 
and no Diaphra^me ; and inftead ot Lungs, two long blad- 
ders containing alfo the bloud veffels. Thefe baggs are 
not alternately filled and emptied:* but conftantly remain 
full of Air ^ which is not renewed m them but partially ^ 
by the external mufcks that fticktotheSkin which when 
unadive make an hollow Sinus^ but contraded a Plairu 

The ufe he affigns to refpiration ^ bcfides the dilFol- 
ving of the grumous concretions of the bloud by dividing 
it into minute Particles , is the mixing the Air with the 
bloud 5 which neither increafes the fluidity of it 5 nor 
caufes any cftervefcence in the Heart by its Elafticity ci 
Nitrous nature, but fuppofing the particles of the Air to be 
fpiral flexible machines , they mnft be compreffed by the 
weight of the Ambient vijcera zxxd veffels. But the fluid 
and folid parts of Animals being moved a Thoufand diffe- 
rent wayes , thefe fprings conceive a motion like that of a 
Fendulum,^ which gives a tremulous motion to the bloud, 
and continues it till the death of th^animah that being 
its z;;W Motion. 

The Nutrition of Plants he explains by imagining 

an 
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an engine fo contrived by various tubes terminating in 
due places of arable, thatany figure may be delineated 
by the bare injeftion of Liquors, vvithont any other art* 

tiv his ufe of the Liver he ^&}:ts the circulatim of the 
bile in the jibdo77ien> and explains the manner of it> as 
alfo the motion of the Succus Nerveus and the Semen i 
which is not fo properly a Ctrctdation, as a Flux and 7^^- 
fiux oi it* becaufe he afllgns the fame veflels for the af- 
cent and defcent between thtTefies and the Brain* 

He confutes the Vulgar errors zhout the Torpedo md 
Porcupines^ and gives his own experience that the fir fl 
a£ls only by a Tremulous motion ftronglyimpreffedoii 
the hand that toucheth it > efpecially in that part of the 
T/;^r/?A; toward the back-bone where there is a concourfe 
of abundance of Nerves and Mufcles, And adds this 
circumftancCj that when with his finger extended He ob- 
liquely toucht the Tljorax cf the Fiib, he futfcred nothing; 
but if with his finger bended he received perpendicularly 
the vibrations of it J then hewasaffe<fle;l. 

That the Porcupine does not fhoot out its Spicula , but 
by keeping them ereft doth ihike and brand ifli them by 
the help of its Mufcular outward Skin y and tbe/hm-lunar 
Mufcles wnth >^hich the inner Skin is accompanied ^ 
which ere*5l and ihake the roots of thofe Spicula. 

Laftly he treats of the Caufes and Cures of Feavoars 
and their differing P^r^Ar^^wx, which being wholly A/<nr//«. 
w/ we leave to the Knowledge and Experience of the Phyi- 
fitian. 
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to the Univerfiry, and are to be fold by Hen. Jio^ers 
at the Sign of the Btbk In Wejiminfier HitlU 
Safn. Srmthzt thtPrinces^JfMes^in Si 
Pauls Chtitth^yard. and by Heii. 
Clements Bookfeller in Oxford. 
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